Protective effect of nitric oxide synthase inhibition or antioxidants on brain oxidative damage caused by intracerebroventricular arginine administration.
We have previously demonstrated that acute arginine administration induces oxidative stress and compromises energy metabolism in rat hippocampus. In the present study, we initially investigated the effect of intracerebroventricular infusion of arginine (0.1, 0.5 and 1.5 mM solution) on Na(+),K(+)-ATPase activity and on some parameters of oxidative stress, namely thiobarbituric acid-reactive substances (TBA-RS) and total radical-trapping antioxidant parameter (TRAP) in the hippocampus of rats. Results showed that 1.5 mM arginine solution significantly increases TBA-RS and reduces Na(+),K(+)-ATPase activity and TRAP in the rat hippocampus. We also evaluated the influence of the nitric oxide synthase inhibitor, N(omega)-nitro-L-arginine methyl ester (L-NAME), and antioxidants, namely alpha-tocopherol plus ascorbic acid, on the effects elicited by arginine on Na(+),K(+)-ATPase activity, TBA-RS and TRAP. Results showed that treatment with alpha-tocopherol plus ascorbic acid per se did not alter these parameters but prevented these effects. Furthermore, intracerebroventricular infusion of L-NAME prevented the inhibition caused by arginine on Na(+),K(+)-ATPase activity, as well as the increased of TBA-RS. Our findings indicate that intracerebroventricular infusion of arginine induces oxidative stress in rat hippocampus and that the inhibition of Na(+),K(+)-ATPase activity caused by this amino acid was probably mediated by NO and/or its derivatives ONOO(-) and/or other free radicals. Finally, we suggest that the administration of antioxidants should be considered as an adjuvant therapy to specific diets in hyperargininemia.